Introduction
Tobacco consumption accounts for more than 7 million deaths annually. About 80% of smokers live in lowand middle-income countries (1) . Previous studies have shown that the prevalence of smoking is higher among low-income and low-educated individuals (2) (3) (4) (5) (6) . In 2008, the World Health Organization (WHO) categorized health disparities as a political agenda at local, regional, and national levels and made recommendations for this issue (7) . In this report the accurate determination of the problem and the evaluation, monitoring and surveillance of inequality, both nationally and internationally, were emphasized (7) ; WHO even provided resources for examining national inequalities (8) . However, in many lowand middle-income countries (and even in some high-income countries) there is no comprehensive national system for monitoring health inequalities (9) . All societies today have socioeconomic inequalities and some degree of social gradient in health. This gradient should make us more aware of these inequities and of policy-making to address them; consider the determinants of inequality such as literacy (10) ; and even look politically at the inequalities (11) . Among people with low income or low literacy, smokers have a greater risk of death from chronic illness and tuberculosis (12) . The relationship between tobacco control and equity is partly linked to the alleviation of poverty and the development of countries. In fact, many wealthy people in high-income societies have stopped smoking and do not socially accept this behaviour, while in low-income societies smoking is socially accepted and has a steady or growing status (12) .
Islamic Republic of Iran across the different provinces. Our study reports on the factors relating to inequality in smoking employing a sample of adequate size in the Islamic Republic of Iran and its provinces.
Methods
The Ministry of Health and Medical Education established surveillance systems for noncommunicable diseases throughout the country in 2005. The first round of this surveillance was conducted in the same year with the participation of 89 404 people. The participants were selected from all provinces using a systematic approach and a multi-stage cluster sampling method (23) . The questionnaire used in this project was designed according to the WHO STEPwise approach. In this questionnaire 8 questions measured the socioeconomic status of participants, including type of home ownership, number of rooms, car ownership, number of trips in the past year, marital status, education level and primary job. Principal component analysis was performed on these questions, including 29 dummy, continuous and ordinal variables. The factors with an eigenvalue > 1 (16 variables) covered 78.07% of variance. House ownership, occupation status, residence (urban/rural) and education level were the main significant variables with a high eigenvalue in the principal component analysis model. A new socioeconomic variable was constructed from the sum of the asset variables, weighted by the first eigenvector. The participants were then divided into 5 quintiles based on this new variable (24) .
To estimate inequality, the prevalence of smoking was compared in socioeconomic quintiles and the concentration index and slope index for inequality (SII) were calculated. This method has already been used to examine socioeconomic inequality in hypertension (25) and obesity (26) , and details of these methods are presented in those reports. People who currently smoke in any form (including cigarette, pipe, waterpipe) in any amount were considered smokers.
The gap between the 2 high and low socioeconomic status groups was divided into explained and unexplained components using the Oaxaca-Blinder decomposition method (27, 28) . The explained component defines the difference in the independent variables between the 2 groups and the unexplained component is related to the difference in the effect of these variables between these 2 groups.
In all tests, the significance level was 0.05, and the effect of cluster sampling was considered in calculating the confidence interval by using the "svy" command in Stata software (29) . The distribution map of inequality was prepared using ArcGIS software (30) .
Results
Of the 89 404 people in the study, the smoking history was available for 87 240, and analyses were carried out on these participants: 50.2% were males, 64.9% lived in urban areas, mean age was 39.3 years and the age range was 15-65 years. The mean age of smokers was 43.6 years and for non-smokers was 38.4 years. The difference was statistically significant (P < 0.001).
The prevalence of smoking was 17.0% overall, 28.0% in males and 5.8% in females. In urban areas prevalence was 15.8% and in rural areas 19.1%. The prevalence of smoking varied in different provinces: those recording the lowest prevalence were Ilam (10.0%), Yazd (10.6%) and Golestan (11.2%); those with the highest prevalence were the southern provinces of Bushehr (29.7%), Sistan and Baluchestan (24.4%), Kohgiluyeh and Boyer-Ahmad (21.9%), and Hormozgan (21.5%) ( Table 1 ).
The status of socioeconomic inequality differed greatly between provinces. The concentration index was negative in Hormozgan (-0.209) and Bushehr (-0.201), indicating a significant inequality in favour of people with high socioeconomic status, and was close to zero in provinces such as Semnan (-0.001), Qom (0.005) and East Azarbaijan (0.006), indicating an absence of inequality, however, it was positive in Tehran (0.091) and Mazandaran (0.079), indicating a slight inequality in favour of individuals with low socioeconomic status ( Figure 1 ). These provincial differences caused the concentration index for the country as a whole to be non-significant (-0.032) ( Table 1) . The SII value also shows the same situation in absolute terms. In terms of this index, the least inequality was in East Azarbaijan province and the highest was in Bushehr province. The SII value was -0.72 for the whole country, which is not significant when considering the 95% confidence interval (-4.0-2.5).
The smoking situation in various socioeconomic groups was different in different provinces ( Table 1 ). The prevalence of smoking in the first quintile was 6.6% in Tehran province and 32.8% in Hormozgan. The prevalence of smoking in the fifth quintile was 8.2% in Yazd province and 18.8% in Sistan and Baluchistan. Figure 2 shows the status of the concentration index in terms of smoking prevalence and suggests that as the prevalence of smoking increases, the concentration index switches from positive and close to zero values to negative values. Figure 3 shows the concentration curves of smoking according to sex. Both curves are above the 45 degree line, meaning unequal distribution of smoking in favour of high socioeconomic groups. The inequality was greater in women.
The total value of the concentration index was negative-0.032 [95% confidence interval (CI): -0.023, -0.041], meaning that inequality was at the expense of people of low socioeconomic status and concentrated in this group of society. The concentration index was -0.098 (95% CI: -0.089, -0.106), in men -0.246 (95% CI: -0.225, -0.267) in women, 0.014 (95% CI: 0.025, 0.003) in urban areas and -0.059 (95% CI: -0.045, -0.072) in rural areas. It can be said that the women smokers are generally concentrated in disadvantaged groups.
The prevalence of smoking was 18.0% in the first quintile of socioeconomic status and 13.5% in the fifth quintile, a gap of 4.5% ( Table 2 ). The major portion of this gap was accounted for by the difference in the independent variables such as age and literacy (explained component): the mean years of education was 1.3 in the first socioeconomic quintile and 4.2 in the fifth quintile and the prevalence of smoking was higher in illiterate and less-educated individuals.
The share of the explained component is positive, which means that these differences are in favour of the high socioeconomic group, while the difference in the influence of these independent variables (unexplained component) was -2.7 and was in favour of the low socioeconomic group.
Discussion
The results of this study showed that there was a spectrum of socioeconomic inequality in smoking in the Islamic Republic of Iran. In some provinces, the concentration index was negative and inequality was in the favour of the high socioeconomic people; there was no significant inequality in some provinces; and the concentration index was positive and inequality was in favour of people of low socioeconomic status in some provinces.
The 2 theories of health selection and social causation play an important role in creating inequalities. In the theory of health selection, the changes in the health status lead to alterations in social status and healthier people have suitable social situations. The theory of social causation emphasizes that having a higher socioeconomic status has a better effect on health (29) .
In a study of inequality in 48 low-and middle-income countries, the prevalence of smoking in men with lower incomes was higher in most countries, sometimes 2.5 times higher than in the rich ones (6) . The pattern in women differed in that it was pro-rich in 20 countries, meaning that smoking was more frequent in females with lower incomes, and in 9 countries it was more frequent in wealthy women. Several local studies have examined the status of inequality in smoking. One of these evaluated 1064 high school students in Zanjan: the concentration index for regular smoking was -0.10 and the household economic status had the most important role in this inequality (30) . A study in Kurdistan reported significant inequality in smoking in 2005 and 2009 (21). In Shahroud, the concentration index for smoking was EMHJ -Vol. 26 No. 1 -2020 -0.191 (19) . The differences in inequality in these studies can be attributed not only to the differences in inequality in the different provinces (also seen in the current study) but also to differences in the year of study, the target population and the selection of variables to measure the economic situation.
According to our findings, the increasing prevalence of smoking not only increases inequality but also moves away from focusing on advantaged individuals and concentrates on disadvantaged people. Additionally, we found that inequality was greater and the concentration index negative in the southern and eastern provinces. These provinces are more susceptible to smuggling, and this, coupled with the lower economic status of these provinces, probably leads to increased prevalence of smoking, especially among disadvantaged people. The relationship of people in the southern provinces with the Arab countries around the Persian Gulf (which have a higher prevalence of smoking) also contributes to the increased prevalence of smoking in these provinces.
Greater levels of deprivation in southern and eastern provinces have also contributed to the greater socioeconomic inequality in smoking. Similarly, research has shown that people in lower socioeconomic or lower income groups had a higher prevalence of smoking in the Czech Republic (31) , in most districts of Korea (32) , and among Indonesian teenagers (16) . However, the prevalence of smoking was higher in Chinese males in the upper income rather than the low income group (33) ; in another Chinese study, the concentration index was 0.044 and tobacco consumption was concentrated in rich people (22) . Therefore, it can be said that in other societies the inequality in smoking also differs depending on the prevalence of smoking and other factors, including per capita income. For example, a survey among adolescents aged 13-15 years in 63 low-and middle-income countries found that the prevalence of smoking increased with increasing GDP and the likelihood of smoking among youth was greater in countries with greater wealth inequality (34) .
The results of decomposition of the gap between the low and high socioeconomic groups for smoking indicated that the main factors related to the differences in age, sex, education, residence and marital status between these socioeconomic groups. Among these variables, education had the greatest role and accounted for 64% (4.6/7.2) of the explained component. Further analysis showed that the mean years of education was much lower in the first socioeconomic quintile than in the fifth quintile and the prevalence of smoking was higher in illiterate and less-educated individuals. Indeed, if the education of disadvantaged people becomes equal to that of advantaged ones, a large proportion of the inequality will be eliminated. Other studies have pointed to the role of education in smoking.
For example, smoking was more common in lesseducated individuals in India (3, 14) and China (33) . In Switzerland, the less-educated individuals also had a higher prevalence of smoking and a lower quit ratio (35) . World Health Survey data in 50 low-to uppermiddle income nations showed that increased education was strongly associated with a reduction in smoking, especially in young men, and the gap between educated and less-educated youth increased with growth in GDP. In women, the relationship between smoking and education was weaker (36) . Data from 2004-2012 in 4 countries also revealed that smoking was more common in men in low educated groups in Lebanon, Palestine and the Syrian Arab Republic (37) . Cross-sectional studies in Germany (38) and the United States (39) reported that, although there was a decreasing trend in smoking, this decline was only observed in groups with high and moderate education levels and did not change significantly in lower educated groups. In 4 European countries, United Kingdom, Finland, Lithuania and the Netherlands, it is anticipated that the prevalence of smoking will be reduced by 2050, but this decline will occur mainly in the more advantaged groups, and inequality in education will increase the prevalence of smoking (40) . In a survey in 49 countries, the prevalence of smoking was higher in higher-educated women aged over 45 in Eastern Europe and the Eastern Mediterranean (positive gradient), while this was the reverse in young females (4) . The results of the above studies emphasize that in most societies, better education especially at younger ages, is associated with a lower smoking prevalence.
The next factor in creating inequality was sex, the impact of which was in favour of disadvantaged people, unlike other factors under investigation. The reason for this was that females with a lower prevalence of smoking (5.8%) than males (28.0%) were often found in the first socioeconomic quintile (66.6%) rather than the fourth (28.9%) and the fifth (43.1%). Attention to empowerment, income and education of females in low socioeconomic groups is an important strategy for reducing inequality. World Health Survey data showed that globally the prevalence of smoking was 40% in males and 12% in females in all societies. The lowest prevalence (4%) was found in Eastern Mediterranean females (36) . In almost all countries, smoking is more common in poor males compared with rich males, while in females due to the increasing trend of smoking, different scenarios exist in different regions. The causes of the higher prevalence of smoking in poor people are complex and require further study.
Marital status was the next associated factor in the gap between the 2 groups for smoking. Further analysis showed that smoking prevalence was 19.8% in married and 8.4% in non-married (single, deceased spouse, divorced) people. On the other hand, 8.1% of the first quintile and 47.5% of the fifth quintile (who were younger people) were non-married participants. Contrary to these results, a study in China showed that the smoking prevalence and the number of cigarettes smoked were greater in singles, widowed and divorced participants (22) . In addition to cultural differences, the main reason for this difference may be the age of people in various socioeconomic groups. In the present study, the age of the individuals was older in the lower quintiles, and therefore the percentage married was greater than in the other quintiles. It should be noted that what is seen in Table 2 , as the association of different variables, is adjusted with the influence of other variables, including age. In other words, it can be said that marital status is also associated with smoking, independently of the age difference of people in different socioeconomic groups. In order to reduce inequality, further attention should be paid to non-married groups.
The age difference of various socioeconomic groups generated 31% of the gap between the 2 groups in the explained section. The cause of this association is that older people were in lower and younger people were in higher socioeconomic groups, and, as in other research (41) , the mean age of the smokers was statistically significantly higher than that of the non-smokers. The message here is that to reduce inequality, new interventions for poverty alleviation and smoking cessation should focus especially on older people.
Residence had the smallest role in creating a gap between the 2 groups. The rural areas not only had a higher prevalence of smoking than urban areas but also had an absolute concentration index greater than urban areas (more inequality) and a negative concentration index, in contrast to urban areas. In the United States of America, despite the decline in smoking, it was more prevalent in less-educated people and in rural areas (39, 42, 43) . A higher prevalence of smoking in rural areas of China has also been reported (44) .
The large sample size, the use of a national questionnaire and the gathering of information accurately and with monitoring and the use of accurate statistical methods for defining and decomposition of inequality were some of the strengths in this study. However, it should be mentioned that the study data were from 2005, and further longitudinal studies are necessary to understand the current situation. In interpreting the results, it should be noted that the observed relationships in this cross-sectional study had no causal aspect and only showed the relationships between variables.
Conclusion
There was a socioeconomic inequality in smoking in the Islamic Republic of Iran and most of its provinces. This inequality was in favour of advantaged people, very prominent in women and was greater in rural areas compared with urban areas. A higher prevalence of smoking enhanced the inequality and concentrated it in low socioeconomic groups. Education, sex, marital status and age were the main factors associated with this inequality, and these should be considered when developing tobacco control interventions. 
